is known as the characteristic matrix method. 1, 2 Providing the incidence medium and the emission medium is a half-infinite non-absorption medium, its characteristic matrix can be formulated as followed, To clarify the effect of plasmon frequency on SPs in metal films, we observed dark-field reflectance images of Ag-based double layers (glass/Ag and WO 3 /Ag) and Pt-based double layers (glass/Pt and WO 3 /Pt) (Figs. S3(a)-(d) ). The brightness of dark-field images can be enhanced in the glass/Ag sample, due to the collection of the scattered light, via, SPs coupling. However, the WO 3 /Ag sample showed relatively dark image (Fig. S2(b) ) due to the large dielectric constant of WO 3 .
In the meanwhile, both of glass/Pt and WO 3 /Pt samples showed relatively dark images, irrelevant to dielectric layers underneath due to the small plasmon frequency (<2 eV) of Pt. In UV-visible absorbance spectra, glass/Ag sample showed broad peaks induced by SP absorption in the visible region which were not seen in the WO 3 /Ag and Pt-based samples (Fig. S3(e) ).
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